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ENVIRONMENTAL PROTECTION
AGENCY :

40 CFR Part 799
{OPTS-42038; BH-FRL 2458-1]

Aryl Phosphates; Response to the
interagency Testing Committee

.  AGENCY: Environmental Protection

Agency (EPA). )
ACTION: Advance Notice of Proposed -
Rulemaking. : :

SUMMARY: In the Second Report of the --
Interagency Testing Committee (ITC),
transmitted to-the Administrator of the

" EPA on April 10, 1978, the ITC

designated the aryl phosphate category
for testing consideration. The
manufacturers of aryl phosphates are
currently conducting a testing program
that EPA believes will provide adequate
data in some of the areas where the
Agency believes testing is needed. For
the remainng data gaps, the Agency is
publishing this Advance Notice of
Proposed Rulemaking (ANPR). which

_ initiates rulemaking to require the

testing which appears necessary to
complete a preliminary assessment of
the health and environmental effects of
the aryl phosphates. This notice
constitites EPA's response to.the ITC's
designation of the aryl phosphates for
testing consideration. EPA seeks _
cominent on its conclusions as to the .
need for further testing of the aryl
phosphates and the 'submission of data,
information and views on-a number of ~
issues listed in Unit IV under the
Supplementary Information heading of
this Notice.

DATE: All comments should be
submitted on or before February 27.
1984,

ADDRESS: Written comments should
bear the document control number

OPTS—42038 and should be submitted in -

triplicate to: TSCA Public Information
Office (TS-793), Office of Pesticides and
Toxic Substances, Environmental
Protection Agency, Rm: E-108, 401 M St,,
SW., Washington, D.C;-20460.

The administrative record supporting
this action is available for public
inspection in Rm. E-107 at the above
address from 8:00 a.m. to 4:00 p.m.,
Monday through Friday, except legal

" holidays.

FOR FURTHER INFORMATION CONTACT:
Jack P. McCarthy, Director, TSCA
Assistance Office (TS-799), Office of -
Toxic Substances, Environmental
Protection Agency, Rm. E!543, 401 M St.
SW., Washington, D.C. 20460, Toll Free:
(800-424-9065), In Washington, D.C.:
{(554-1404), Outside the USA: (Operator-
202-554-1404). )

SUPPLEMENTARY INFORMATION:

I. Background

Saction 4(a) of the Toxic Substances
Cnntro] Act (TSCA) [Pub. L. 94469, 90
Stat. 2003 ef seq., 15'U.S.C. 2601 et seq.]
authorizes the EPA to promulgate
regulations requiring testing of chemical
substances and mixtures in order to
develop data relevant to determining the

risks that such chemicals may present to

‘health-and the environment. Section 4{e)
of TSCA established an Interagency

" Testing Commiitee {ITC) to recommend
to the EPA a list of chemicals to be

considered for the promulgation of
testing rules under section 4(a) of the
Act. :
On April 10, 1978, the ITC placed on
its priority testing list a category of
chemicals known as ary! phosphates
(see 43 FR 16684, April 19, 1978). The
ITC defined “aryl phosphates’ as
phosphate esters of phenol or of alkyl-
substituted phenols. Tri-aryl and mixed
alkyl-aryl esters are included, but tri-
alkyl esters are excluded. The ITC
recommended that the aryl phosphaies

be considered for testing for the
following health effects: carcinogénicity,
mutagenicity, teratogenicity and chronic
effects {with special emphasis on
neurotoxicity). In addition, the iTC also
recommended that a epidemiology study
be considered because of the large-scale

" production and potential for substantial_

occupational exposure to certain aryl
phosphates. The ITC also recommended
that the aryl phosphateés be considered
for environmental effects testing and
expressed specific concern about the
potential for aryl phosphates to persist
in the aguatic environment, to
bicaccumulate in aquatic species, and
the potential cffects of aryl phosphates
on aquatic and terrestrial systems. This
Advance Notice of Proposed
Rulemaking provides EPA's response to
the ITC's designation of the aryl .*
phosphates as required by TSCA section
4fe). - .
Under section 4{a}(1) of TSCA, the
Administrator shall by rule require
testing ul & chemical substance to
develop appropriate test data if the
Agency finds that:

(A) (i) the manufactyre, distribution in commerce. proc-

essing, use, or disposal of a chemical substance or mixture, or that
8}1{ coinbination of such activities; may present an unreasonable
risk of injury to heaith or the environment,

(i1) there are insufficient data and expérience upon which the
effects of such manufacture, distribution in commerce, processing,
use, or disposal of such substance or mixture or of any combina-
tion of such activities on health or the environment can reason-
ably be determined or predicted, and

(iii) testing of such substance or mixture with respect to such
effects is hecessary to develop such data; or
. {B)(i) a chemical substance or mixture is or will be produced
In substautial quantities, and (I) it enters or may reasonably be
nntici[lmted to enter the environment in substantial quantities or
(II) there is or may be significant or substantial human exposure
tu such substance or mixture, - :

(ii) there are insufficient data and experience upon which the
effects of the manufacture, distribution in commerce, processing,
use, or disposal of such substance or mixture or of any combina-

tion of such activities on health or the environment can reason-

ably be determined or predicted, an

(iii) testing of such substance or mixture with respect to such

effects is necessary to develop such data,

EPA uses a weight of evidence
approach in making a section .
4(a){1)}(A)(i) finding in which both

" exposure and toxicity information are

considered to make the finding that the
chemical may present an unreasonable
risk. For the section 4(a)(1)(B){i) finding,
EPA considers only preduction,
exposure, and release information to
determine if there is substantial
production, significant or substantial
exposure, and substantial release. Thus,
‘while EPA can require testing for an
elfect under section 4(a)(1){(A) only if
there is a suspicion of a hazard, under
section 4(a){1)(B) EPA can require
testing whether or not there are data
suggesting adverse effects if the relevant

production, exposure, and release
criteria are met.

For the findings under both section -
4(a){1)(A){ii) and 4{a)(1)(B)(ii). EPA
examines toxicity and fate studies to
determine if existing information 1s
adequate to reasonably determine or
predict the effects of human exposure to,
or environmental release of, the - .
chemical. In making the third finding,
that testing is necessary, EPA considers
whether ongoing testing will satisfy the.
information needs for the chemical and
whether testing which the Agency might
require would be capable of developing.
the necessary information. '

EPA’s process for determining when

these findings can be'made is described
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in detail in EPA's first ard second
proposed test rales as-published in the
Federal Register of July 18, 1980 {45 FR

- 48528} and June 5, 1381446 FR J0300).

The section 4{a}(13{A) findirg is
discussed in 45 FR 48528, and the
section 4{a){1){B}- ﬁndx!g is discussed in
46 FR 30300.

1n evaluating the ITC's testing.

. recommendations concerning ary]

phosphates, EPA considered all

. available relevant information including

the following: information presented in
-the ITC's report recommending testing
consideration; production volume, use,
exposure, and release informatian . .
reported by manufacturers of aryl
phosphates under the TSCA section 8[a)
Preliminary Assessment Informatien
Rule (40 CFR Part 712); and published
and upublished data awailable to the

. Agency, including information submitted
under the TSCA sgection 8{d) #ealth and’
Safety Data Reperting Rule {40 CFR Pari
716).

The nine aryl phosphates listed below
have been specifically identified by
industry as being constituents of
commercial products cxmenﬂy in
production.

1. TCP—Tricresyl phosphate, mixed -
isomers (tritodyl phospha !e. CASNo. 3
1330-78-5).

2. TXP—Trixylenyl yhosphate mixed

isomers {trixytyl phosphate. CASNo.
25155-23~1).

3. TPP—Triphenyl phosphate {CAS
No. 115-86-8).

4. NPDP—Nonylphenyl diphenyl
phosphate, mixed isomers (CAS No
64532-97-4). hev]

5. DBDP—Dlmethylbenzy}p esy]
diphenyl phosphate, mixed isomers
(also known &s cumylphenyl dipheny!
phosphate. CAS No. 34364-42-8).

6. IPDP—-!sopmpylphenyl diphenyl
phosphate, mixed 4somers {CAS No.
28109-99-8).

7. BPDP—Butylphenyl diphenyl -

- phosphate, mixed isomers (CAS No.

34364—42-6).

8. lDPP--!sodeey!d:p‘henyl phosphate
(CAS No. M

The A,gancy]ms tevxewed avaﬂable

‘data which indicate that human

exposure to aryl phosphates as a
calegory may be substantial; hewever,
the ambiguous naure of the information
avallable regarding changes in the
production, use and subseqient human
exposure to aryl phosphates, and the
lack of reliable enviranmental
monitoring data have prompted EPA to
issue an Advance Notice of Proposed
Rulemaking {ANFR) for the aryl
phosphates, rather than issue a
proposed test rule. .

Shoatd data be-submitted which -
indicate that exposure levels are
biolegicaily msignificant er that.the <
number of people-exposed to the aryl”
phoesphates is low,the Agercywill -
reconsider its decision to-proceed with
this culemaking action. EPA will, in the
intervening period between publication
of this ANPR and imssuance of a
proposed section 4{a) rule, attempt 1o
refine the exposure data:and recomsider
its decisions in light of any additioral
data that become availaide.

EPA, in publishing this ANFR, wishes
to receive comment on its tentative

- basis for requiring testing. and on thé

tests the Agency believes necessary to

characler:ze thehealthand e
eavironmentaleffects of the.
?h?isphati:dlgm i:hn:es fu::the ested
indings, orthedests.onder: .
consideration;are tﬁs&md below. |

~B. Ple]tmmag&i’mdmg& S e

.. 1 Poteatial mean exposum The
Agency considers that publicly -
available information indicates that the
nine aryl phosphates listed above may
meet the criteria for a-finding under
section 4(a){1}{B){1): that the chemicals
are produced in substantial qnantities
and-that there is or may be substantial
human exposure {see Table 1).

TABLE 1
wrr | 1es0 <1 -Usedas | Numbero!
Chemical prouction | Prolecied 1 Useaas | PRERMC 1 perens
ImiLip) | Productien- | plasticizer amn .
1 #mi_ 5y aoatve | wopiace
Tep_. 2 o x] x| v
P 15 ) X k& 3165
TP, -6 10 .x.__;__lge, T o183
NPDPFOBSP * 13 15-20 X - X 2833
worP. 2% -0 X = 2 3 863
BPOP 3 15-20 X X4 s
1DPP, —-10 18 . x}. NA
EHDP. 3 a8 X *  enam
Total 11 100-140 = =
Ruis. 42 and 9Q.
‘mm mnu-a-w Substantial-drop I ProduCtion sinoe 1977,
. . SNOY: -
+ Reporied jotly by ¥
* Subject 1o reguiation by mwmmmmwm'nwmmm

Most human exposure to aryl

phosphates occurs in the werkplace. The

- ITC cited the 1972-74 National

Occupational Hazard Survey (NOHS},
published ia 1977 by the National
Institute for Safety and
Health {NIOSH) {Ref. 63), as one of their

- reasons for recommending testing of the

aryl phosphates.

Aryl phosphates are used primarily as

- fire retardant plasticizers (36:5 million

pounds in 1977), and as hydraulic fluids
and lubricant additives {41.8 million

" poundsin 1977) (Ref. 42}, Human -

to ary]
primarily during po yvmyl chloride
(PVC) processing and hydraulic fluid
use.

About 90 percent of the 36.5 million
pounds of aryl phosphatcs uacd as flame
retardant plasticizers are used in the
pracessing of polyﬁn}d chleride {Ref.
52). The remaining {en percent is usedin
various other plastics. Ne-major
difference in exposure profile would be
expeacted due to the particular type of

. polyser in which the ary! phosphates

are used. Certain procedures used to
manufacture PVC products, such as
calendering, roll coating, film casting. -
and dip molding, may afford
opportunities for exposure fo plasticizer

" ‘mists contaiging aryl phosphates {Ref.

42).

Fire resistant hydraulic-fluids.
{excluding brake fluids) based on
phosphate esters are used primarily in
applications where high temperature

could pose a fire hazard if the hydraulic-
system déveloped leakage. The steel
and autometive industries account for
65-70 percent of aryl phosphate ’
hydraulic Ruid uses [Ref. 42). Leakag
fire resjstant hydraulic Huids contaix,
phosphate esters may exposg workers m”
the basic metals industries, the
automotive industry, die casting
operations and steel foundries, and
military applications {Ref:55}. Evidence
that such leakage is.not infrequent is
provided by estimates that as much as
80 percent of the annual use of
phusphate esters inhydeaulic Quids may
be for replacementof losses {26.8 million
. pounds ina 1977} {ReL. 55).. .

NIOSH estimatedin the 1972-74
National OccupatisnalHazarcd Survey
{(NOHS) that up to two milliocn workers
may heecpasdﬂmﬂy phosphates (Ref.
63). However. in the NOHS survey for
the uyl phosphates. NIOSH made a

“generic" estimate based:on
observations of products in general use
in the workplace which the surveyor
speculated might contain aryl

. phasphates. EPA believes that, in this

instance, this “generic™ NIQSH'
methodology may have overestimated
actual aryl phosphate exposure by at
least a factor of ten {Ref. 60). EPA

" believes that mare recent NIOSH

estimates, based on actual abserved use
of aryl phosphates and the preseace in
the workplace of radename products
known to contain aryl phosphates. are
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more reliable, and has based its
evaluation on those figures (Ref. 46). The
1ctual and tradename-results of the,
survey indicate substantial human
exposure to some aryl phosphates.
However, it is not clear that the actual
and tradename survey results provide
an accurate picture of human exposure
due to changes in the market condition
for aryl phosphates over the last 5 years -
{Table 1).

For instance, the preduction and use
of TCP reportedly has declined
dramatically since the 197274 NOHS
was performed (Ref. 54). This decline

. has occurred as a result of the greater
availability and economy of synthetic
feedstocks and the {ntentional phase-out
of TCP from certain uses due to the
neurotoxicity of its ortho isomer {TOCP).

Manufacturers of TCP cite this decline
as evidence that exposure to TCP has
also declined dramatically. If exposure
has decreased as much as production, it
- would be more than an order of
magnitude lower than indicated by the
1972 NOHS and may not be considered
. substantial by EPA. However,

manufacturers of TCP &dmit that their
knowledge of some of the downstream
uses of TCP is very limited and that it is
possible that small amounts (several
percent) of TCP could be added to ~ J
various specialty lubricants or other
similar products to which-a substantial
number of persons might be expased:

{Ref. 54). The manufacturers beheve that

the health significance of such

exposures would be minimal, but have
been unable to date to fully support this
contention. A new NIOSH survey is
currently being conducted; however,
results will not be available until at
least 1984. The replacement of TCP by
synthetic feedstock-derived aryl
phosphates also raises the concern that
the 1972-74 NIOSH survey may
underestimate exposure to IPDP, NPDP,
DBDP, IDPP, BPDP, and EHDP. If current
exposure estimates for these six aryl
phosphates indicate substantial TSCA-

- covered exposure, EPA would expect to
make substantial exposure findings
under section 4(a){1)(B)(i}-of TSCA for
each of these aryl phosphatas.
{Exposure due to uses regulated under
the Federal Food, Drug: ancLCosmeur: :
Act are not covered by TSCA)..

With the possible excepfion of TCP,
significant direct consumer exposure is...
unlikely because other aryl phosphates
do not appear to be in consamer
products ‘except as plasticizers. Because
of the handpnry of the aryl phosphates
to remain bound within the polymer
matrix, they are not expected to leach or
volatilize from plastics in which they are
contained in sufficient quantities to
cause concern due to this mode of
2xposure (Ref. 42). The NOHS lists a
number of products which contained
TCP which might be expected to have.
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consumer as well as industrial.uses (Ref.
48). :
As discussed under Umt B.a.of this -
Notice, Environmenta),Release, aryl;
phosphates are quite insoluble in water..’
and woulid be expected to adsorb -
strongly to sediments (Ref. 41). Thus‘
any aryl phosphates released to the
aquatic environment would be expected:
to partition to sediments and would uot
likely result in direct human exposure, -

such as in finished drinking water.. .- -

However, the potential does exist for
indirect human exposure as:a result of
aryl phosphates accumulatmg in
sediment-bound organisms or-organisms:
which filter-feed sediment and .
interstitial waters, which in turn may be
consumed by humans as food (shrimps, .
clams, mussels, snails, etc.). The Agency
has not seen any data which would )
suggest that significant exposure to'aryl
phosphates occurs via foods or drinking
water, however.

2. Adequacy of information and need
for health effects testing. EPA has
approached its analysis of human health
concerns for the aryl phosphates from
the standpoint of both potential ’
unreasonable risk {section 4(a)(1)(A])
and substantial production and
exposure (gection 4(a){(1)(B)): {See Table
2). The specific justifications for each =
approach are discussed below.

TABLE 2.—SUMMARY OF TENTATIVE" Heu:m
EfFFeCTS TESTING REQUIREMENTS

Etfoct Under 8 4(8)(1)A) | Under & 4(a)(1KB) -
Crwoni No...... A4S ¥
N ol PDP 4 AN [

O i No. Triggered.®
Ter: i TCP Al except NPOP,
"DBDR,
i TCP AL
Neurotoxicity........... IPDP.* TXP, T(Jil’_.1 1PDP,¢ TXP, TCR.
- W No? 7
+ “May present an unreasonable fisk
AN anyt meeting and.
«mmmmmmumm
mitations. I resuits are positive, EPA will propose
‘qlm&?mg‘mwmm'w_
genic substantiat production exposng criteria
MMWP.EPAWmmme&

acity.
'WAMMWIWMMWM
identified at this tme.

a. G’ﬁmmc toxxclty Several subacute s
and subchronic studies have been -

conducted on various aryl phosphates, < ="

including TCP, TPP, DBDP; NPDP; and - -
TXP (Refs. 17, 23, 44, 45, 47 and 51, but
these are primarily oral neurotoxicity
studies in the hen of 28 days or less
duration, and are not adequate to assess*
the organ-specific subchronic effects in
mammals for these aryl phosphates.
Concentrations reported to produce
effects in the liver, kidneys, and

adrenals of rats resuiting from

" inhalation for up to 90 days ranged from

450 ppm to 50,000 ppm with typical
lowest effect levels reported at about

1,000 ppm.(Ref247, 53, ‘Although these.

reaults areconsxstent w1th thedow. acnte '
pof;

{or longer} maie 1eastnne§mammaham
species are needed:to-adequately. assess

-~ the subchronic.effect of any aryl -

phosphate to.which-there is substantial

- human exposure, anid would propose

subchroriic testing under section
4{a)(1)(B) for all such aryl phosphates.
However:the data available to the  ~
Agency up to-this time do not suppozt
testing under section 4(a){1)(A)

. (potential unreasonable risk).

b: Mutagenicity. All of the nine
commercial aryl phosphates have
received some:mutagenicity testing
using the Ames assay {Refs. 18-22, 30
and 49). Negative results were obtained
for all of the ary! phosphates tested with

“the exception of IPDP. These assays are

inadequate to completely characterize
the mutagenic potential of the aryl -
phosphates. however, because the Ames
test is not generally recagnized.as a

‘stopping point in the lier testing.of large

exposure chemicals. Therefore, EPA is
> considering requiring that TCP, TXP,,
TPP, NPDP, DBDP, BPDP, IDPP,.and
EHDP be tested under TSCA section
4(a)(1)[B}for spécific-locus gene,
mutation-in cells in culture, forDNA
damage as evidenced by either

- unscheduled DNA synthesis or sister

chromatid exchange {(SCE) formation,
and for their ability to mduce )
chromosomal aberrations in.cells in

- culture. However, with the exception of

IPDP, the data-available to.the Agency
do not support testing under section
4(a)(1)(A) at this time.

Test results an IPDP were negative in .

the Ames test and negative without

.activation-in the mouse mammalian cell

gene mutation test using lymphoma cells
(Ref. 49). However, IPDP results were

-equivocal with activation in the. mouse

lymphoma test.As a result, EPA
believes an additivoal confismatory
gene mutation test is necessary for IPDP.
Industry-is oonﬂuctmg such a test which

£ was initiated in Apnl 1983:{Ref: 62). For

this reason, EPA is not initiating section

- 4{a) rulemaking to require gene-mutation

testing of IPDP:at this time. Should the
industry testing of IPDP or other data
reveal a need for further mutagenicity
testing of IPDP {including chromosomal
abberration) which industry is unwilling
to perform, EPA will reconsider the need
for a section 4(a) test rule for
mutagenicity for this substance. The
protocol and design for.the mutagenicity
testing bemg conducted by industry are
discussed i Unit III of this'notice. If a
substantial exposure finding is made for
IPDP under section 4{a)(1){B), the
Agency would expect to propose

. chromosomal aberration testing.

¢. Oncogenicity. EPA believes that
human exposure to the aryl phosphates

P
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" was little or no correlation between

oo

may be substantial under section
4{a})(1)(B) by currently available
information, but has:not seen any data
which would indicate that they:may
present an oncogenic.risk under section
4fa){1)(A). Therefore, for purposes of
determining testing needs-under TSCA
section 4, the Agency believes that the
mutagenicity testing outlined above,
together with the organ-specific
subchronic testing to be required for all
aryl phosphates meeting substantial
production and exposure criteria,
provides a reasonable screening -
program to determine which, if any, of
the aryl phosphates should be subjected
to lifetime oncogenicity bioassays in
laboratory animals. In accordance with

that assessment, such testing would be _

required only if the results of the

. mutagenicity testing are positive or if
the toxicity shown in the organ-specific: -

subchronic testing indicates a likelihood
of oncogenicity. However, EPA will
continue to review this preliminary
decision, and requests public comment
on the issue of utilizing mutagenicity
testing as a screen for identifying
candidates for 6ncogenicity testing. (See
Unit IV.). The Agency's rationale for
planning to require a lest system which
would trigger oncogenicity testipg from
a mutagenicity test battery is based on a
long history of scientific investigation as
to the correlation between mutagenicity
and carcinogenicity (Ref. 71).

Prior to the late 1960’s and early
1970’s, it was generally felt that there

mutagenicity and carcinogenicity. Few
mutagens had been shown to be potert
carcinogens, and carcinogens which had
been tested for mutagenicity, primarily
in microbial assays which lacked the
capacity for metabolic activation, has
been designated “nonmutagenic.” As
basic understanding of the metabolism
of carcinogenic chemicals increased, it
was discovered that many carcinogens
undergo metaholic activation to an

. ultimate carcinogenic moiety by -

mammalian enzyme:systems. This
discovery was followed by the.
development of:an-in:vivo-system, the-
host-mediated assay;to.test for .
potential mutagenieity-(Réf. 72};-and in -
vitro testing of reactive forms of
carcinogenic chemicals (Refs. 73-76)
which resulted in a-demonstration of the
mutagenicity of many known
carcinogens. )
Whatever the mechanistic basic for.
the correlation between mutagenicity
and carcinogenicity, there does appear
to be an empirical correlation which is
worth exploiting in the identification of
potential carcinogens. The Agency
currently believes that the correlations

indicated by these data are sufficiently
sound such that the carcinogenic .

potential of a chemical may reasonably

be predicted from the restilts of a
mutagenicity testing scheme for the
purposes of setting priorities for
conducting oncogenicity bioassays -
under section 4 of TSCA. The Agency
requests public comment on this issue.
d. Teratogenicity. Some data are
available relating to the teratogenic',
potential of triorthocresyl phosphate
{TOCP), NPDP, DBDP, aud TPP (Refs. 7.
44. 57, 58, 58). With:the exception of
TOCP; the results are sufficient to
reasonably predict that these aryl

" phosphates do not act as potential

teratogens. EPA therefore is not
proposing to require teratogenicity
testing on NPDP, DBDP and TPP.

The only available teratogenicity
study on TCP {Ref. 59) does not
adequately characterize the teratogenic
potential of TCP because the protocol
.design is invalid and-only the ortho'
isomer (TOCP) was tested. This study
was intended-as a preliminary study to_

examine the potential effects of prenatal

exposure to TOCP on postnatal .
behavior. Therefore, TOCP was
administered (at 500 and 750'mg/kg/
day) by gavage late in gestation (day 18
and 19) during the fetal period. The
investigators reported that significant
increases in abnormalitics were not
observed. This is not surprising, .
however. because the most susceptible
period toinducing gross structural

. abnormalities is during the period of

major organogenesis (day 15-16 in the
rat). and not the fetal period (Ref. 68).
The Agency does not believe that the

study provides reliable data upon which®

to evaluate the teratogenic potential of

TCP.

Concern for the possible
teratogenicity of TCP is supported by
the suggestion that TOCP may interfere
with vitamin E metabolism (see Unit
ILB.2.e.. Reproductive Effects, below); /

" vitamin E deficiency during gestation

produces severe and often lethal
syndromes uf vungenital malformatons
An laboratory.animals (Ref. 7). Thus, the

~" Agency intends to require teratogenicity

testing of TCP under section 4(a){1)(A)
of TSCA. Because the Agency lacks data
on the.teratogenicity of TXP, IPDP, -
BPDP, IDPP, and EHDP, it is considering .
proposing teratogenicity testing for these
compounds under section 4{a){1)(B) if .
there is substantial exposure to these
compounds. - ‘

e. Reproductive effects. The
reproductive effects of the aryl
phosphates have not been adequately
characterized. Therefore. the Agency is
considering proposing reproductive

effects testing under section 4(a)(1)((B)
for all aryl phosphates for which there is
substantial production and exposure.
The only data available are for tricres
phosphate (TCP) and are from a Russit
study on the comparative gonadotropic

- effects of tricresol. phosphorous

oxychloride, and tricresyl phosphate,
and from a general toxicology study in
which a species comparison was

. conducted.

The data from the Russian study (Ref.
69) indicated that inhalation exposure of
rats to the MAC (maximum allowable .
concentration) of tricresyl phosphate did
not cause any changes in the ovarian
and estrus cyclee. The actual
concentration to which the animals were
exposed was not included in the report.

In the general toxicology study
conducted by Carpenter (Ref. 6), some
degree of degeneration of seminiferous
tubules was reperted in three of four
testes examined from twelve dogs which
had been exposed to 20 subcutaneous
injections over a 4 to 5-week perivd uf a
mixture of phosphate esters of cresols.
xvlenols, and other alky! phenols (TCP).
The dose levels at which these effects
were observed were not explicitly
stated, but the doses administered to a
total of 12 dogs ranged from 100 to 500
mg/kg/dose. The study also reported
that several rabbits which had been
exposed to the same mixture by gavage
exhibited changes suggestive of early
testicular degeneration, but these
changes were not definitive enough to
be conclusive. The dose levels at whi:{”“‘g’?

these effects were observed were not = - .

clearly indicated. but the doses
admihistered to the six animals ranged
from 120 to 480 mg/kg/day for 2 to 14
days ur @ tutal duse of 6.72 to 2.88 g/kg.

Because many of the toxicities
observed following exposure to TCP
were similar to those reported resulting
from vitamin E deficiency. and because
the structure of TCP appears to be
similar to features of tocols possessing
vitamin E activity, Carpenter suggested
the possibility that interference with
vitamin E metabolism may be
responsible for toxic effects observed
following exposure to TCP (Ref. 6).

In summary: these studies are
inadequate to assess the reproductive
effects of tricresyl phosphate. Some of
the reasons are as follows: (1) The
actual doses administered or at which
adverse testicular effects were observed .
were not clearly indicated: (2) the
number of animals on test were either
too few or not reported: (3) the duration
of exposure was either not reported or
too short: (4) the dosing of dogs which
showed evidence of testicular
degeneration was performed bv -
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subcutanesus injection, which is not
represemiafive of potential human
»xposure: to TCP; and (5} neither study
sxamined the effects on male and
female reproductive performance. such
as mating hehavior, coneeption,
parturition. lactation, weaning, and on
- the growth and development of
offspring.

If TCP or TOCP, indeed, are vitamin E
antagonists, their potential for inducing
adverse reproductive effects should be
of concern. Vilamin E is imporiant in the
mainterrance of normal testicular
function and is critical in the normal
development of offspring. Interference
with vitamin E metabolism may result in
serious adverse reproductive effects
(Ref. 7). Therefore, the Agency is
considering praposing under section
4(a)(1)(A) that a 2-generation
reproductive study be conducted on
TCP.

Although the Agency believes that
evidence of reproductive toxicity on one
category member raises some suspicion
of this hazard from the others, under
4(a){1){A) EPA would prupose :
reproductive effects testing only on TCP
at this time because of the weaknesses
of the reproductive effects studies of

- TCP described above. If the results of:
the study on TCP are positive; EPA then
proposes to trigger full reproductive
effects testing under section 4(aJ(1}(A)
‘or alt other category members.

f. Neurotoxicity. All nine aryl
phosphates have been tested for acute
toxicity by both oral and dermal routes
{Refs. 1, 4, 8, 25-28, 31-34, 47, and 49)
and the acute neurotoxicity of certain
aryl phosphates (TCP, TXP. IPDP) is
well documented (Refs. 33-37). With the
exception of subchronic neurotoxicity of
IPDP, TXP and TCP, all aryl phosphates

" have been adequately characterized
with respect to neurotoxic potential
(Refs. 24, 8-17,24-28). In the case of
IPDP, the Agency has concluded that -
acute testing was adequate to determine
that the para and meta isomers are not
potentially neurotoxic, and that ortho
isomer is neurotoxic (Refs. 3, 8-11, 16,
23-27, 36-38). FMC corporation has
agreed to perform a 90-day subchronic
neurotoxicity study of commercial IPDP
as discussed in Unit IIl of'this notice.
The results of this study will be
sufficient to reasonably predict or
determine the neurotoxicity of IPDP.
The 2,3~ and 2.4- isomers of TXP have
been shown to be neurotoxic, as well as
the 2,4-2,4-3,5- and the 2,6-3,5-3.5-
isomers (Refs. 33-37). EPA considers the
existing studies on TXP inadequate to
assess the chronic neurotoxicity of TXP
hecause of the small numbers of animals
ssted, the limited duration of exposure,
and the low levels of exposure to which

the test animals were subjected.
Because of the indications of neurotoxic
potential and lack of adeguate data,
EPA expects to propose sshchronic
neurotoxicity testing of a commerciat
mixture of the isomers of TXP uader
TSCA section 4{a}(1)}{A). .

The Agency has eoncluded that,
although data on the acute neurotoxicity
of TCP are adequate, available data-an
the chemical's subchronic neurotoxicity
are not. Some data do exist, but the: :
studies reviewed by the Agency are
studies on the hen of 28-day dwration -
(Refs. 17, 28), which are not sufficient to
adequately assess the effects of TCP
over time for o subcheonic newratoxic..
effect. Industry's 98-day subchronic .
neurotoxicity study in the hen-an
isopropylphenyl diphenylphosphate
(IPDP) (see Unit HI_2) wilbuse
triorthocresyl phosphate {TOCP} as the
positive control. The neuratoxic activity
of TCP has been conclusively linked to
its ortho isomer. TOCP (Ref. 33).
Therefore, charaeterizing the subchranic
neurotoxicity of TOEP should allow
EPA to reasonably predict the
subchronic neurotaxicity of TCP whose
TOCP content is knewn. However, the
use of TOCP as a positive contral in the
ongoing IPDP stddy will involve. only.
one dose level; this will not permit the
determination of a dose-response curve. ~
Therefare, EPA expects ta-propose

_under TSCA section 4{a](1]{A] a 90-day

subrhronic neurotoxicity sfudy using
three dose levels of TOCP. Analytical
data on each manufacturer’'s commercial
TCP product will allow the Agency ta

” assess the patential toxicity of the

commercial TCP product relative to the

content of TOCP within that product. In
addition. because the available data are
inadequate for assessing the

- neurotoxicity of TXP and TCP, the

Agency is considering praposing such
testing under TSCA ‘section 4(a}{1)(B) for
these two aryl phosphatesif the
substantia] production ard exposure
findings are met. - :
8. Epidemiofogy. EPA believes that an
epidemiological study of workers .
exposed to aryl phosphates could
potentially provide relfable data for
evaluating the potential risk of
neurologic harm from such exposure.
EPA attempted to define a suitable
study population through extensive *
contracter efferts. Excessive problems
in terms of valid cohort identifieation
were presented. however. The:-number
of workers invelved in manufacturing is
too small to permit a valid study for the -
observation of neurotexic effects, and
the number of processors is so large as
to present severe logistical problems.
Further attempts to define a cobort were
not recommended by the centractor

= (Ref. 53). Because ofthe -difficalty iy

identifying & suitable-study pepulatian,
EPA has concluded that-an: 7 Co

‘ epidemiological study-is not foasible at

this time:and will not propose that an
epidemiological study be endertakem
3. Environmentat refease. In 1977 an,
estimated 26.8 million pounds of aryk
phosphates in hydraiilic fluids were
used to replace losses due te leakage

- from pumps, primarily in-the heavy

metal and auvtomotive indastries (Ref.
42). The fate of such-leakage maybe -
aqueous discharge; landfill, andfor - -
reclamation. Typically; each hydraulic
machine has a catck basim or other
device to cateh and retainrany leaks

from the maehine. Fhese ““catchings™ are
collected in a sump where the "ofl™ iz

- separated fromethe water:The “6H™ is:

collected for dispesal arfor reclamation.
The'water is usually filered and sent to *
the sewer. This water is sometfmes pre- "~
treated en the site beforeift s sentte -
publicly-owned treatmen¥ works: Deeto

‘the hydraulic fluids® usagepatterns and- >

cerfain monitoring data, EPA: believes
that there may be substantial entry of
the aryl phosphates into the
enviromment without treattment. (Rofe:
39, 41, 48]. Because industries that use-
hydraulic fluid containing aryF )

: phesphates are situated near both

saltwater and freshwater environments, -
EPA believes that refease fo both

- environments is posaible. The .
‘manufacturers of the aryl phosphates

question this conclusion. They state that
it is unrealistic to assume that
substantial amounts of hydraulic fluid
enter natural aquatic systems: without
treatment."In sapport of thedr pesition,

the aryl phosphates manufacturers -
submitted: a monitoring study conducted
by Mensanto which reported that there
was a negligible or nonexistent release
of aryl phosphates to-the-environment
(Ref. 45). After carcful review by EPA
scientists, the Agency suggested that
industry develop a new and more:
comprehensive monitoring:and sampling -
protocol for the aryk phosphates. EPA ’
did not believe that the origimal data
submitted were adequate o support:
industry's position of little orno
environmental release. In the Agency's
view, the study submitted contained too

- few sampling sites, was conducted in a

number of locations where the Agency.
considered detectionof aryl phospbates -
unlikely, and did not provide a level of
detection sensitive enough to
adequately characterize the presence
and extent of aryl phosphate
contamination (Ref. 26} :

To resolve the uncertainty regarding
the amoumt of aryl phosphates.released
to the environment and the levels of aryl




Erad

. entry in the data tablés),.

phosphates in sediment and surface
water, the Aryl-Phosphate Industry Ad
Hoc Committee agreed to conduct a
monitoring study and submitted a
monitoring protocol to EPA (Ref. 61).
More recently, industry submitted the
results of the completed -aquatic
monitoring study (Ref. 84).

Sample collection for this study began
July 28, 1982, and the final report was
received April 14, 1983 (Ref. 64), The
protocol provided for sampling of all
aryl phiosphates at 24 sites mutually
selected by EPA and industry. where* .
aryl phosphates were likely to be
detected (such as downstream from
hydraulic fluid prodiction plants), as.
well as areas in which aryl phosphates
have never been monitored but might be-
present (inner harbor at Baltimore, Md.).
In addition, a sampling site was
designated downstream from a major
landfill where aryl phosphate
production wastes are known to be -
disposed and several pristine sites were
also included. Water and sediment
samples taken from these sites were
analyzed according to procedures set
forth in Monsantd's Good Laboratory
Practices Manual (Ref. 43). .

Monsanto proposed a detection limit
of 0.1 ppb for aryl phosphates in water.
This detection limit is below the”
maximum acceptable toxicant
concentration (MATC) for thr"most toxic
aryl phosphate (DBDP) to the most
sensitive species (rainbow trout) viz.,
0.8-1.4 ppb {Ref. 45). For aryl phosphates
in sediments, Monsanto noted that
current methodology would provide .
detection limits ranging from 30-200 ~
ppb, and selected a detection limit
ranging from 30-200 ppb, and selected a
detection limit for aryl phosphates in
sediment of 100 ppb. . .

However, upon receipt of the results - .
of the monitoring study, Agency
scientists noted several discrepancies in
the quality assurance, analytical
method, and statistical treatment of the
data obtained. The Agency concluded
that the data were ambiguous in certain
detalls of statistical tgatment {such as.
unspecified degrees of freedom for each
that the results
of the sediment data were particularly -
suspect, thereby necessitating further

‘analyses, and that the field spiked-

sediment data did not support the
lowest observed detection limit (LOD) of
100. ppb, (Refs. 65, 66, 67), as industry
and EPA had agreed to in developing the
original study protocol and design. For
these reasons, the Agency believes that
the study can not be relied upon to show
that aryl phosphates are not prescnt in
the environment at levels of concern,
and seeks comment through this ANPR

studies. Somie chronic aquatic toxicity
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as to the Agency's interpretation and.
analysis of the.industry environmental
monitoring study for the aryl phosphates
in water and sediment.

In contrast to the suspected fate of
aryl phosphates in hydraulic fluids,
release from plasticizer use is -
predominantly as solid waste to )
landfills. The fate of‘such disposal is
uncertain, but leaching of substantial-
quantities of aryl phosphates to surface _
waters or groundwater is unlikely
because they adsorb strongly to soil,
have low water solubility, and tend to
remain in plastic materials (Refs. 41, 52).

The amount of aryl phosphates
released from other sourues is relatively
low in comparison with the amounts
from hydraulic-fluid and plasticizer uses.
Wastes from lubricant additive and
miscellaneous-uses appear to be
promarily disposed of as solid waste
and are primarily directed to landfills
(Ref. 42). , B .

4..Environmental effects. Although a
great deal of environmental effects
testing has beenperformed on the aryl
phosphates, the environmental effects
data base is not complete for all
category members. For instance, a
complete comparative toxicity data base
for each aryl phosphate in a selected
species is not available, nor has industry
provided sufficient information te
validate the majority of the existing

and bioconcentration data exist for all
aryl phosphates except TCP and TXP,
although acute data exist for these two
compounds (Ref. 45). Sufficient

. bioconeéntration data exist to

reasonably predict the bioconcentration
potential of the aryl phosphates in fish,
but not in benthic organisms.(Ref. 45).
Chronic aquatic toxicity data for algae
or benthic organisms are generally
lacking. The Agency and industry
initially agreed that the toxicity data of

.the most toxic aryl phosphate (DBDP) to

the most sensitive aquatic organism
(rainbow trout) could be used to assess
the risk of the aryl phosphate exposure
to all organisms in the aquatic
environment for those compounds for

which data do not exist. Because DBDP:

was significantly more toxic to aquatic

- organisms than any.of the other

category members that have been
tested. the Agency believed that an
assessment based upon use of DBDP
data would provide an ample margin of
safety with respect to the potential
hazard of other aryl phosphates.
However, the Agency has concluded.
that because the sediment detection
limits, the quality assurance methods,

" the statistical treatment of the data

generated, and the subsequent reliability

of the-manitoring-study submitted by- -

Monsanto:are. inadequate, more-data.are: - -

necessary:o;asgess the.nadobserved--

- effect level (NOEL).gnd. the 2;8ubsequent

environmental risk-of-aryl phosphates..
The Agency. believes that.these data
can best be supplied. by field monitoring
studies which can.evaluate whether or
not trace concentrations of aryl .
phosphates-are injurious ta the~ - . -
enivironment. The most common -
approach-used for such-evaluations :
includes conducting acute and chronic

. toxicity tests with water, sediment, or * -

soil collected from.a contaminated area
and a contiguous noncontaminated area. -

- The presence of:the contaminant(s} is

the only known djfference between
these-areas. Such studies can-alse be
conducted in the: field-using a mobile

- testing unit. Such:evaluations have also

used in-stream eage toxicity-and -
bioconcentration tests with fish and
macroinvertebrates, and ¢omparisons
of: species diversity.and ébundance in
water column and sediments; of * - *

- standing crop {biomass); of ecosystem

processes such as photosynthesis/
respiration rates; and of.colonization .
and decolonization of natural and
artificial substrates. Such-methods have -

been used by Monsanto, other chemical -

companies; the electric power industry, -

- and others to test effluents. As such, the ~

methods are considered by industry and »

. the Agency to be readily available and

standard practice (Ref. 70).
A further advantage of this testing

approach over conventional laborator (\‘

testing is the ability of the tests to -
indicate the extent to which the toxicity
of thesé nine aryl phosphates is additive
with each other and is multiplicative
(synergistic) with other environmental
contaminants such as malathion and
parathion. It is known that certain aryl -
phosphate compounds, when used as

. pesticides, exhibit this multiplicative

effect in the presence of contaminants

.such as malathion and parathion,

primarily due to.the reactivity of their
thiol groups (Refs. 77, 78). As such. the
Agency is.reexamining the adequacy of
comparing the rainbow trout MATC for
DBDP independently. with the :

‘concentration of each aryl phosphate

measured in the water column or
calculated in the sediment interstitial

. water to gauge environmental risk

potential {the “ester by ester” approach
proposed by Monsanto (Refs. 65. 68, 67).
To address this uncertainty, the Agency
intends to propose supplemental testing
under section 4{a){(1)(B) of TSCA,
including tissue residue analysis of biota
expused to water and sediments
collected from sites known to contain
aryl phosphates at measurable levels. In
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this manner; the Worsynergfsﬁc
offect of the avy¥ pliospiates with: other- -+

- mvironmenta¥ eontaminents Siich a5+
pesticides: caw beifiirther élucidated::
Because ofthe soik adsorption -
characteristics: of the arylphosphates
and their tendency to remairbound in
landfill-disposed: plasticwastes, it is:
unlikely that theyrwounld: present
significant direct exposures to terrestrial
organisms {Refs: 42, 55). However, the
recent disposal practices employing:
estuarine dredge spoils, river sindge and
stream tailings as sources: of fertilizer °*
and soil adjuvants:an crop lands and
reclamation sites:may provide a source
of significant exposure to terrestriat
" organisms. Therefore, EPA is: -
considering initiating rulemaking under
section 4(a)(1){B) at:this. time: to require
testing for effects on terrestriab
organisms. Having-described: these-types
of available field-studies, the Agency.
seeks comments. through: this ANPR as
to which. of these: testing methads. would
be most appropriate for assessing the
environmental effects of aryl
phosphates. 2 '

1L Industry Testing-

1. Mutagenicity. FMC Corporation. has.
submitted protocols (Ref. 62) to . 3
characterize the mutagenic potentiaf of
isopropyhenyl diphenyl phosphate using
the six-linked recessive lethal {(SERL)
Tnutagen assay in D. melanogaster after
the method of Brusick (Ref. 5). . -
Accumulated evidence has shown this
test to be the most sensitive among -

- different test systems iri D melanogaster
(Ref. 56). The test measures the
frequency of lethal mutaticns in
approximately one-fifth of the total
genome of the fly. Testing began in April
1983 and a final report should be
available to EPA early in 1984. The
protocol called for exposure of at least
200 adult male files to two dose levels of
the test substance and use of both
negative and positive controls. A
commercial grade 6f [PDP'is being
tested. This test i#“being performed:* -
concurrently witlr the subghirotiic ~
neurotoxicity study described befow, If
the result of this testis no -
further gene mutation te&fing will be™ -
proposed according to thé standard:
TSCA section 4 mutagenitity testing,

- sequence. If the restlts are positive, EPA. -

will propose additonal testing-of IPDP to
pernrit agsessment of mutagenic rigk,

2. Subchronic neurotoxicrty. FMG
Corporation is currently conducting a-
90-day subchronic reurotoxicity study in
the hen to provide data on the
neurotoxicity of IPBP under the festing
widelines set-forth for testing underthe

‘ederal Insecticide, Fungicide, and
Rodenticide Act {43 FR 37374} which

- specify negative and positive controls

- and three dose levels. Triorthocresyt

* phosphate is being used'as the positive
“control. The hen was selected as the test

species because there are entensive
background data en the hen and studies
indicate that hens and humans have
similar sensitivities to neurotoxic
organophosphates (Refs: 38, 40). The
birds will be examined daily for signs of
ataxia. At the conclusion-of the 90-day
period, the birds will be sacrificed and
examined histalogically forneural
lesions.

3. Other provisions of festing
agreements. Industry has:agreed to
adhere to the propesed TSCA Good
Laboratory Practice Standards.
published by the Agency, (44 FR 27334,
May 9, 1979, 45 FR 77332, Nos. 21, 1980}
and has agreed to permit laboratory
audit inspections ir accardance with the
procudures outlined in TSCA section 11,
at the request of authorized )
representatives. of the EPA. These
inspections may be conducted for
purposes whieh incliide verification that
testing has begun, that schedules are

:being met, that reports accurately reflect

the raw data, and that the studies are

‘bei nducted with adequate quality ‘

assurance procedures.
In addition, industry has agreed that

 all raw data, documentation, records,

protocols, specimens, and reports
generated as a result of a study will be
retained as specified in. the proposed

‘TSCA Geeod Laboratory Practice

Standards published by the Agency: and

. will be made available during:an
“ inspection.or submitted ta EPA if

requested by EPA or its autharized
representative. . -

ndustry has agreed that TSCA
section 14(b)(1)(a)(ii) governs Agency
disclosure of all test data submitted
pursuant to these studies.

4. Timing of teeting. Industry began
both the proposed 90-day subchronic
neurotoxicity and mutagenicity tests of

-April 1, 1983. Final reports will be

" .’ submitted to EPA within 12 months of
‘study initiation for subchronic
*.neurgloxicity, and within 9 months for

mutagenicity.

5V, Issues far Comment .

1. One of the.reasons given for the
decline in production of TCP, the aryl
phosphate indicated by the 1972-74

. NOHS to be of greatest exposure

concern, is the substitution of aryl -
phosphates made from synthetic
feedstocks. This may mean that the
exposure to aryl phosphates made from
synthetic feedstocks ie considerably

greater than the 1973-74 NIOSH survey

indicates. How many persons are
exposed to these aryl phosphates and

what is the nature of the exposures? Are
any new uses expected for any of these
substances? What is the projected
market growth rate for thesesubstances
over the next five years? Did any )
notable changes occur in the production

‘volume of the individual substances

over the last five years?

2. EPA expects to propose a 90-day .
subchrenic neurotoxicity study far TCP,
using 3 dose levels. EPA favors testing
TOCP. Will the analytical data received
from the manufacturers of commercial
TCP relative to the TOCP confent of . .
their commercial product, when
combined with the results of EPA’s

_proposed 80-day subchronic

neurotoxicity study using 3 dose levels
of TOCP, enable the Agency to
reasonably determine or predict the
neurofoxicity of a TCP commercial
product? ’

" 3. Should subchronic neurotoxicity
testing of TXP be required based upon
indications thal verlain TXP isomers are
acutely neurotoxic and the potential for
TXP exposure through use in consumer
products? :

4. Do data implicate anly TOCP as
responsible for the suggested -
reproductive and teratogenic effect§ of
TCP? Should individual TCP isomers be
tested separately? Do the existing data
fur TOCP provide sufficient evidence to
indicate that the other aryl phosphates

-might cause teratogenic or reproductive

effects? »

5. If there is substantial human
exposure to a number of aryl
phosphates, considerable testing would
be necessary to characterize the toxicity
of-each individual aryl phosphate. Is
there a way to reduce this testing,

" burden by testing a subset of the aryl

phosphates, either by forming
subcategories of similar aryl phosphates
or by testing a subset which spang the
structural spectrum of the aryt ~
phosphates category? - )

6. EPA believes the monitoring studies -
performed by Monsanto were
inadequate to demonstrate that aryl
phosphates are not present in the
environment at levels which may
present a risk to aquatic life. EPA seeks
comment on the criteria upon which the
Agency based its evaluation of the
results of the monitoring study, such as
the detection limit sensitivity, quality

-assurance evaluation.location and.

selection of sampling sites, statistical
treatment of the data.obtained,

-analytical method, and the

interpretation of the results. )
7. Because monitoring data alone will
not allow the calculation of a no-
observed-effect level (NOEL}, the
Agency is considering issuing a site-
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specific test protocol for aquatic
environmental effects testing for the aryl
phosphates which would employ water
and sediment actually taken from
designated sampling sites, with tissue
sample analysis for aquatic and benthic-
organisms cultured in these media. Is
this approach appropriate or should
standard ecotoxicity testing protocols be
used to fill in missing information? If
site-specific testing is performed, which
organisms should be cultured in order to
‘best quantify the levels of aryl
phosphates in water and sediment?

Should ecotoxicity testing for terrestrial

organisms be proposed, in addition {o -
aquatic toxicity testing, in order to more
accurately evaluate the effect of aryl
phosphates on the environmeni? '
8. Should oncogenicity testing of the
substantial exposure aryl phosphates be
required only if the selected
mutagenicity tests produce non-negative

" results, or should oncogenicity testing of

these compounds be required
immediately on the basis of TSCA
section 4{a)(1)(B) findings?
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Monday through Friday (except legal -
holidays) in Rm. E-107. 401 M St.. SW.,

i

- ¥ (1) Faderal
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ollowing information:

" (1) [ Register notice taining the
“designation of the aryl phosplafes to the-.

- Washington; DC20460. The'reco’i‘q- TR

(z)'Comnﬁﬁ_:'ications. consisting of letters, -
contact-reports of telephone conversations; -
and meeting summaries-of Agency-industry™
and Agency-public meetings. S
. (3) Industry testing protocols and methods:
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(c) Monsante Standard Operating
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stability. under conditions of preservation and
storage. -
(d) Monsanto Stability Study of Natural .
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(h) Final Report of the 1082 Industry-EPA. .
Phosphate Ester Aquatic Surveillance

am.
(4) Published and unpublished data:
The public record enumerated above.

.. includes basic information considered .

by the Ag‘e‘ﬁcy in developing this

decision."The Agency will supplement

the record periodically with additional

relevant information re¢eived.
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